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3URYLQVL�1DQJJURH�$FHK�'DUXVVDODP�PHUXSDNDQ�VDODK�
VDWX� SURYLQVL� \DQJ� EHUDGD� GL� EDJLDQ� EDUDW� 1HJDUD�
.HSXODXDQ� ,QGRQHVLD� GHQJDQ� OXDV� ZLOD\DK� PHQFDSDL�
�������.P��GHQJDQ�WRWDO����ZLOD\DK�DGPLQLVWUDWLI�\DQJ�
WHUGLUL�GDUL����.DEXSDWHQ�GHQJDQ���.RWDPDG\D��,EXNRWD�
.DEXSDWHQ� $FHK� EDUDW� EHUDGD� GL� .RWD� 0HXODERK� GDQ�
PHQMDGL�VDODK�VDWX�ORNDVL�SHODEXKDQ�XQWXN�PHQGXNXQJ�
SHUHNRQRPLDQ� 3URYLQVL� 1DQJJURH� $FHK� 'DUXVVDODP��
6HFDUD�JHRJUDILV�.RWD�0HXODERK�EHUDGD�GL�NRRUGLQDW����
�¶�����´/8�� ���� �¶�����´%7� GHQJDQ� OXDV� ZLOD\DK�
PHQFDSDL� ��������� .P�� GDQ� GLSHQJDUXKL� ROHK� /DXWDQ�
6DPXGUD�+LQGLD�� 

:LOD\DK�.RWD�0HXODERK�KDPSLU�VHEDJLDQ�EHVDU�EHUDGD�
GL� GDHUDK� SHVLVLU� SDQWDL� GHQJDQ� HOHYDVL� GDUDWDQ� \DQJ�
KDPSLU�VDPD�GHQJDQ�HOHYDVL�PXND�DLU�ODXW�QRUPDO�UDWD-
UDWD� �06/��� .RQGLVL� LQL� VHULQJ� PHQJDNLEDWNDQ� .RWD�
0HXODERK� NHUDS� WHUNHQD� EDQMLU� SDVDQJ� �URE�� DNLEDW�
NHQDLNDQ�PXND� DLU� ODXW� WHUXWDPD� SDGD� NRQGLVL� SDVDQJ�
WHUWLQJJL� DWDX�+LJKHVW�:DWHU� /HYHO� �+:/���.HQDLNDQ�
PXND�DLU�SDVDQJ� WHUWLQJJL�PHQLPEXONDQ�EDQMLU�SDVDQJ�
�URE�� \DQJ� PHQJDNLEDWNDQ� EHEHUDSD� ZLOD\DK� WHUNHQD�
GDPSDN� EDQMLU� PHOLSXWL� 'HVD� 6XDN� ,QGUDSXUL�� 'HVD�
3DVLU��'HVD�8MRQJ�.DODN�GDQ�6XDN�5LEHH�\DQJ�EHUDGD�
GL�.HFDPDWDQ�-RKDQ�3DKODZDQ�GHQJDQ�WLQJJL�JHQDQJDQ�
PHQFDSDL� VDWX� PHWHU� GDUL� SHUPXNDDQ� WDQDK� �%3%'�
.DEXSDWHQ�$FHK�%DUDW���������*HORPEDQJ�SDVDQJ�ODXW�
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MXJD�PHQJDNLEDWNDQ�ZLOD\DK�SHVLVLU�SDQWDL�PHQJDODPL�
DEUDVL�GDQ�DLU�ODXW�PHQJDOLU�PHQXMX�GDHUDK�SHPXNLPDQ�
\DQJ� PHQJDNLEDWNDQ� GDHUDK� SHPXNLPDQ� EHUXEDK�
PHQMDGL�GDHUDK�JHQDQJDQ�EDQMLU��%0.*��������� 

8SD\D� GDODP� PHWRGH� SHQJHQGDOLDQ� EDQMLU� GL� GDHUDK�
SHVLVLU� SDQWDL� VDODK� VDWXQ\D� GHQJDQ� PHUHQFDQDNDQ�
SHPHWDDQ� SRWHQVL� GDHUDK� JHQDQJDQ� EDQMLU� DNLEDW�
SDVDQJ� DLU� ODXW� �URE��� 3HPHWDDQ� SRWHQVL� GDHUDK�
JHQDQJDQ� EDQMLU� GLODNXNDQ� VHLULQJ� GHQJDQ� DGDQ\D�
SHUNHPEDQJDQ� WHNQRORJL� GHQJDQ� PHQJJXQDNDQ�
VRIWZDUH� DWDXSXQ� SHUDQJNDW� OXQDN� NKXVXVQ\D� GDODP�
ELGDQJ�SHPHWDDQ�VHFDUD�VSDVLDO�\DLWX�6LVWHP�,QIRUPDVL�
*HRJUDILV� �6,*�� �=HYUL�� ������� 3HPHWDDQ� SRWHQVL�
GDHUDK� JHQDQJDQ� EDQMLU� GHQJDQ� 6LVWHP� ,QIRUPDVL�
*HRJUDILV��6,*��VHFDUD�XPXP�GLODNXNDQ�VHFDUD�VSDVLDO�
DQWDUD� SHWD� DGPLQLVWUDWLI� .RWD�0HXODERK� GHQJDQ� GDWD�
'LJLWDO� (OHYDWLRQ� 0RGHO� �'(0��� .HGXD� GDWD�
NRPSRQHQ� WHUVHEXW� GLJXQDNDQ� XQWXN� PHQJJDPEDUNDQ�
JDULV� NRQWXU� DQWDUD� HOHYDVL� SHUPXNDDQ� WDQDK� GHQJDQ�
HOHYDVL� SDVDQJ� VXUXW� DLU� ODXW�� +DVLO� LQWHUIDFH� DWDX�
JDEXQJDQ� DQWDUD� HOHYDVL� SHUPXNDDQ� WDQDK� GHQJDQ�
HOHYDVL� EDQMLU� SDVDQJ� �URE�� GDSDW� PHQJJDPEDUNDQ�
SRWHQVL� GDHUDK� JHQDQJDQ� EDQMLU� SDVDQJ� �URE�� VHEDJDL�
DODW� PLWLJDVL� EDQMLU� GDODP� SHQJDPELODQ� NHSXWXVDQ�
XQWXN� PHQJKDVLONDQ� VXDWX� VLVWHP� SHQJHQGDOLDQ� EDQMLU�
SDVDQJ� �URE�� \DQJ� EHUWXMXDQ� XQWXN� PHQJXUDQJL�
GDPSDN�NHUXJLDQ�VHFDUD�PDWHULO�GDQ�PRULO� 

3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHQJDQDOLVD� SHPHWDDQ�
GDHUDK� JHQDQJDQ� EDQMLU� SDVDQJ� �URE�� .RWD� 0HXODERK�
EHUGDVDUNDQ� DQDOLVD� SDVDQJ� VXUXW�� SHWD� DGPLQLVWUDWLI��
GDQ� GDWD� 'LJLWDO� (OHYDWLRQ� 0RGHO� �'(0�� GHQJDQ�
PHQJJXQDNDQ�6LVWHP�,QIRUPDVL�*HRJUDILV��6,*��� 

���%DQMLU�3DVDQJ��URE�� 

%DQMLU�SDVDQJ��URE��DGDODK�SURVHV�SDVDQJ�VXUXW�DLU�ODXW�
\DQJ� PHQJJHQDQJL� ODKDQ�NDZDVDQ� SHVLVLU� \DQJ� OHELK�
UHQGDK�GDUL�SHUPXNDDQ�ODXW�UDWD-UDWD��06/���6XU\DQWL���������
3URVHV� SDVDQJ� VXUXW� PHUXSDNDQ� SHUJHUDNDQ� YHUWLNDO�
SHUPXNDDQ�DLU�ODXW�\DQJ�GLVHEDENDQ�SHQJDUXK�JD\D�WDULN�
EXODQ�� PDWDKDUL�� GDQ� EHQGD� DQJNDVD� WHUKDGDS� EXPL��
.RQGLVL� WHUVHEXW� PHQJDNLEDWNDQ� JD\D� JUDYLWDVL� EXODQ�
WHUKDGDS� EXPL� VDQJDW� NXDW� VHKLQJJD� JHUDN� DLU� ODXW�
YHUWLNDO�SDQWDL� OHELK�NXDW�\DQJ�GDSDW�WHUMDGL�VHSDQMDQJ�
PXVLP�EDLN�PXVLP�KXMDQ�PDXSXQ�PXVLP�NHPDUDX�� 

����3DVDQJ�VXUXW� 

3DVDQJ� VXUXW� DGDODK� IOXNWXDVL� PXND� DLU� ODXW� NDUHQD�
DGDQ\D� JD\D� WDULN� EHQGD-EHQGD� GL� ODQJLW�� WHUXWDPD�
PDWDKDUL� GDQ� EXODQ� WHUKDGDS� PDVVD� DLU� ODXW� GL� EXPL��
7LQJJL� SDVDQJ� VXUXW� DGDODK� MDUDN� YHUWLNDO� DQWDUD� DLU�
WHUWLQJJL��SXQFDN�DLU�SDVDQJ��GDQ�DLU�WHUHQGDK��OHPEDK�
DLU�VXUXW��\DQJ�EHUWXUXWDQ��3HULRGH�SDVDQJ�VXUXW�DGDODK�
ZDNWX�\DQJ�GLSHUOXNDQ�GDUL�SRVLVL�PXND�DLU�SDGD�PXND�
DLU� UHUDWD� NH� SRVLVL� \DQJ� VDPD� EHULNXWQ\D�� .XUYD�
SDVDQJ� VXUXW� DNLEDW� DGDQ\D� IOXNWXDVL� PXND� DLU� ODXW�
GLWDPSLONDQ�SDGD�*DPEDU���� 

����7LSH�SDVDQJ�VXUXW 

.ODVLILNDVL� WLSH�SDVDQJ�VXUXW� GL�EHUEDJDL�GDHUDK�GDSDW�
GLEHGDNDQ� GDODP� HPSDW� \DLWX� SDVDQJ� VXUXW� KDULDQ�

WXQJJDO� �GLXUPDO� WLGH��� KDULDQ� JDQGD� �VHPL� GLXUPDO�
WLGH�� GDQ� GXD� MHQLV� FDPSXUDQ�� 3DVDQJ� VXUXW� KDULDQ�
JDQGD� �VHPL� GLXPDO� WLGH�� DGDODK� SDVDQJ� VXUXW� \DQJ�
WHUMDGL�GXD�NDOL�DLU�SDVDQJ�GDQ�GXD�NDOL�DLU�VXUXW�GHQJDQ�
WLQJJL� \DQJ� KDPSLU� VDPD� GDQ� SDVDQJ� VXUXW� WHUMDGL�
VHFDUD� EHUXUXWDQ� VHFDUD� WHUDWXU�� 3DVDQJ� VXUXW� KDULDQ�
WXQJJDO� �GLXUPDO� WLGH�� DGDODK� SDVDQJ� \DQJ� WHUMDGL�
GDODP�VDWX�KDUL�WHUMDGL�VDWX�NDOL�DLU�SDVDQJ�GDQ�VDWX�NDOL�
DLU� VXUXW�� 3DVDQJ� VXUXW� FDPSXUDQ� FRQGRQJ� NH� KDULDQ�
JDQGD� �PL[HG� WLGH� SUHYDLOLQJ� VHPLGLXPDO�� DGDODK�
SDVDQJ�\DQJ�WHUMDGL�GDODP�VDWX�KDUL�WHUMDGL�GXD�NDOL�DLU�
SDVDQJ� GDQ� GXD� NDOL� DLU� VXUXW�� WHWDSL� WLQJJL� GDQ�
SHULRGHQ\D� EHUEHGD�� 3DVDQJ� VXUXW� FDPSXUDQ� FRQGRQJ�
NH� KDULDQ� WXQJJDO� �PL[HG� WLGH� SUHYDLOLQJ� GLXUQDO��
DGDODK�SDVDQJ�\DQJ�WHUMDGL�GDODP�VDWX�KDUL�WHUMDGL�VDWX�
NDOL� DLU� SDVDQJ� GDQ� VDWX� NDOL� DLU� VXUXW�� WHWDSL� NDGDQJ-
NDGDQJ�XQWXN�VHPHQWDUD�ZDNWX�WHUMDGL�GXD�NDOL�SDVDQJ�
GDQ� GXD� NDOL� VXUXW� GHQJDQ� WLQJJL� GDQ� SHULRGH� \DQJ�
VDQJDW� EHUEHGD�� 7LSH� SDVDQJ� VXUXW� GDSDW� GLWHQWXNDQ�
GHQJDQ� PHQJJXQDNDQ� 5XPXV� )RUP]DKO� EHUGDVDUNDQ�
NRPSRQHQ-NRPSRQHQ� KDUPRQLF� SDVDQJ� VXUXW� \DQJ�
GLWDPSLONDQ�VHEDJDL�EHULNXW� 

 

.HWHUDQJDQ� 

) �� ELODQJDQ�)RUP]DKO� 
2� � DPSOLWXGR�NRPSRQHQ�SDVDQJ�VXUXW�WXQJJDO��� 
  XWDPD�\DQJ�GLVHEDENDQ�ROHK�JD\D�WDULN�EXODQ 
.� � DPSOLWXGR�NRPSRQHQ�SDVDQJ�VXUXW�WXQJJDO� 
  XWDPD�\DQJ�GLVHEDENDQ�ROHK�JD\D�WDULN�EXODQ� 
  GDQ�PDWDKDUL 
0� � DPSOLWXGR�NRPSRQHQ�SDVDQJ�VXUXW�JDQGD�XWDPD�
  \DQJ�GLVHEDENDQ�ROHK�JD\D�WDULN�EXODQ 
6� � DPSOLWXGR�NRPSRQHQ�SDVDQJ�VXUXW�JDQGD�XWDPD�
  \DQJ�GLVHEDENDQ�ROHK�JD\D� 

%LODQJDQ� IRUP]DKO� PHPLOLNL� UDQJH� WHUWHQWX� XQWXN�
PHQHQWXNDQ� WLSH� SDVDQJ� VXUXW� VXDWX� ZLOD\DK�� 5DQJH�
IRUP]DKO�GLMHODVNDQ�GDODP�7DEHO���� 

����(OHYDVL�PXND�DLU�SDVDQJ�VXUXW�UHQFDQD 

(OHYDVL�PXND� DLU� ODXW� GHQJDQ� IOXNWXDVL�PXND� DLU� EDLN�
SDGD�VDDW�SDVDQJ�DWDXSXQ�VXUXW�PHQJKDVLONDQ�EHEHUDSD�
NULWHULD�� .ULWHULD� HOHYDVL� PXND� DLU� GLDQDOLVLV� VHEDJDL�
HOHYDVL� PXND� DLU� SDVDQJ� VXUXW� UHQFDQD� EHUGDVDUNDQ�
IOXNWXDVL�PXND�DLU�ODXW��%HEHUDSD�NULWHULD�HOHYDVL�PXND�
DLU�ODXW�GLMHODVNDQ�VHEDJDL�EHULNXW� 

6XPEHU��%DPEDQJ�7ULDWPRGMR������ 

*DPEDU����.XUYD�SDVDQJ�VXUXW 

𝐹 =
(𝑂1 +𝐾1)

(𝑀2 + 𝑆2)
 ��� 



��� Vol. 28 No. 3, Desember 2021 

=HYUL� 

Diterima 7 November 2019, Direvisi 9 November 2021, Diterima untuk dipublikasikan 7 Desember 2021 

Copyright      2021 Diterbitkan oleh Jurnal Teknik Sipil ITB, ISSN 0853-2982, DOI: 10.5614/jts.2021.28.3.14 

D� 0XND�DLU�WLQJJL��KLJK�ZDWHU�OHYHO���PXND�DLU�WHUWLQJJL�
\DQJ� GLFDSDL� SDGD� VDDW� DLU� SDVDQJ� GDODP� VDWX� VLNOXV�
SDVDQJ�VXUXW� 

E� 0XND� DLU� UHQGDK� �ORZ� ZDWHU� OHYHO��� NHGXGXNDQ� DLU�
WHUHQGDK�\DQJ�GLFDSDL�SDGD� VDDW�DLU� VXUXW�GDODP�VDWX�
VLNOXV�SDVDQJ�VXUXW� 

F� 0XND� DLU� ODXW� UHUDWD� �PHDQ� VHD� OHYHO��06/��� DGDODK�
PXND� DLU� UHUDWD� DQWDUD� PXND� DLU� WLQJJL� UHUDWD� GDQ�
PXND�DLU�UHQGDK�UHUDWD��(OHYDVL�LQL�GLJXQDNDQ�VHEDJDL�
UHIHUHQVL�XQWXN�HOHYDVL�GL�GDUDWDQ� 

G� 0XND�DLU�WLQJJL�WHUWLQJJL��KLJKHVW�ZDWHU�OHYHO��+:/���
DGDODK� DLU� WHUWLQJJL� SDGD� VDDW� SDVDQJ� VXUXW� SXUQDPD�
DWDX�EXODQ�PDWL� 

H� $LU� UHQGDK� WHUHQGDK� �/RZHVW� ZDWHU� OHYHO�� //:/���
DGDODK� DLU� WHUHQGDK� SDGD� VDDW� SDVDQJ� VXUXW� SXUQDPD�
DWDX�EXODQ�PDWL� 

+DVLO� DQDOLVLV� HOHYDVL� PXND� DLU� SDVDQJ� VXUXW� UHQFDQD�
GLODNXNDQ� EHUGDVDUNDQ� KDVLO� SHQJDPDWDQ� GHQJDQ�
SHQJXNXUDQ� ODQJVXQJ�GDODP� MDQJND�ZDNWX�PLQLPXP����
KDUL�� 3HQJXNXUDQ� GLODNXNDQ� GHQJDQ� VLVWHP� WRSRJUDIL�
ORNDO� GL� ORNDVL� SHQHOLWLDQ� GHQJDQ� ZDNWX� SHQJDPDWDQ�
VHODPD� ��� KDUL� VHKLQJJD� GDSDW� PHQFDNXS� VDWX� VLNOXV�
SDVDQJ�VXUXW�\DQJ�PHOLSXWL�SDVDQJ�SXUQDPD�GDQ�SHUEDQL�� 

����0HWRGH�DGPLUDOW\� 

3HUKLWXQJDQ�PHWRGH�DGPLUDOW\�\DQJ�WHODK�GLNHPEDQJNDQ�
ROHK� 'RRGVRQ� GLWHQWXNDQ� EHUGDVDUNDQ� SDQMDQJ� GDWD�
SHQJDPDWDQ� GHQJDQ�ZDNWX� GDWD� ��� KDUL�� ��� KDUL�� �� KDUL�
GDQ���KDUL��+DVLO�SHUKLWXQJDQ�PHQJKDVLONDQ���NRPSRQHQ�
SDVDQJ�VXUXW�EHUGDVDUNDQ�WLSH�SDVDQJ�VXUXW�\DLWX�GLXUQDO�
.��� 3�� GDQ�2��� VHPLGLXUQDO�0��� .��� 6�� GDQ� 1��� NXDUWHU�
GLXUQDO� 0�� GDQ� 06��� 3HUKLWXQJDQ� GHQJDQ� PHWRGH�
DGPLUDOW\� GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� VRIWZDUH�
0LFURVRIW� ([FHO� XQWXN� PHQGDSDWNDQ� QLODL� NRQVWDQWD�
KDUPRQLN�SDVXW��/DQJNDK�SHUKLWXQJDQ�PHWRGH�DGPLUDOW\�
���KDUL�GDQ����KDUL�DGDODK�VDPD��EDLN�WDKDS�SHUKLWXQJDQ�
GDQ� KDVLO� DNKLU� \DQJ� GLSHUROHK� GLPXODL� SHUKLWXQJDQ�

SURVHV� KDULDQ�� EXODQDQ� GDQ� SHUKLWXQJDQ� PDWULN�
SROLQRPLDO� GLEDQWX� GHQJDQ� WDEHO� SHQJDOL� SURVHV� KDULDQ�
GDQ� EXODQDQ� VHUWD� WDEHO� PDWULN� SROLQRPLDO� XQWXN�
SDQMDQJ�GDWD����GDQ����KDUL� 

���6LVWHP�,QIRUPDVL�*HRJUDILV��6,*�� 

6LVWHP� LQIRUPDVL� *HRJUDILV� DGDODK� VXDWX� VLVWHP�
LQIRUPDVL�WHQWDQJ�SHQJXPSXODQ�GDQ�SHQJRODKDQ�GDWD�VHUWD�
SHQ\DPSDLDQ� LQIRUPDVL� GDODP� NRRUGLQDW� UXDQJ�� EDLN�
VHFDUD� PDQXDO� PDXSXQ� GLJLWDO�� 'DWD� \DQJ� GLSHUOXNDQ�
PHUXSDNDQ� GDWD� \DQJ� PHQJDFX� SDGD� ORNDVL� JHRJUDILV��
\DQJ� WHUGLUL� GDUL� GXD� NHORPSRN�� \DLWX� GDWD� JUDILV� GDQ�
GDWD� DWULEXW�� 'DWD� JUDILV� WHUVXVXQ� GDODP� EHQWXN� WLWLN��
JDULV��GDQ�SROLJRQ��6HGDQJNDQ�GDWD�DWULEXW�GDSDW�EHUXSD�
GDWD� NXDOLWDWLI� DWDX� NXDQWLWDWLI� \DQJ� PHPSXQ\DL�
KXEXQJDQ� GHQJDQ� GDWD� JUDILVQ\D�� 6LVWHP� ,QIRUPDVL�
*HRJUDILV� �6,*�� DGDODK� VXDWX� DODW� EHUEDVLV� NRPSXWHU�
XQWXN� PHPHWDNDQ� GDQ� PHQHOLWL� KDO-KDO� \DQJ� DGD� GDQ�
WHUMDGL� GL�PXND� EXPL� �*DODWL�� ������� 6LVWHP� ,QIRUPDVL�
*HRJUDILV� PHQJLQWHJUDVLNDQ� RSHUDVL� GDWDEDVH� XPXP�
VHSHUWL� TXHU\� GDQ� DQDOLVD� VWDWLVWLN� GHQJDQ� YLVXDOLVDVL�
\DQJ� XQLN� GDQ� PDQIDDW� DQDOLVD� PHQJHQDL� LOPX� EXPL�
\DQJ�GLWDZDUNDQ�ROHK�SHWD��.HPDPSXDQ�LQL�PHQMDGL�FLUL�
XWDPD�6LVWHP�,QIRUPDVL�*HRJUDILV�GDUL�VLVWHP�LQIRUPDVL�
ODLQQ\D� GDQ� VDQJDW� EHUJXQD� EDJL� VXDWX� FDNXSDQ� OXDV�
SHUXVDKDDQ� VZDVWD� GDQ� SHPHULQWDK� XQWXN� PHQMHODVNDQ�
SHULVWLZD��PHUDPDONDQ�KDVLO��GDQ�VWUDWHJL�SHUHQFDQDDQ�� 

����3HQHUDSDQ�6,*�XQWXN�LGHQWLILNDVL�GDQ�SHPHWDDQ�
 NDZDVDQ�EHUSRWHQVL�EDQMLU 

.HPDPSXDQ� 6,*� GDSDW� GLVHODUDVNDQ� GHQJDQ�
SHQJLQGHUDDQ� MDXK� GDODP� PHPSHUROHK� LQIRUPDVL� VXDWX�
RE\HN��GDHUDK��DWDX�VXDWX�IHQRPHQD�PHODOXL�DQDOLVD�GDWD�
\DQJ�GLSHUROHK�GHQJDQ�VXDWX�DODW�\DQJ�WLGDN�EHUKXEXQJDQ�
VHFDUD� ODQJVXQJ� GHQJDQ� RE\HN�� GDHUDK�� DWDX� IHQRPHQD�
\DQJ� GLWHOLWL� �/LOOHVODQG� GDQ� .LHIHU� ������� 7HNQLN�
3HQJLQGHUDDQ� -DXK� GDQ� 6LVWHP� ,QIRUPDVL� *HRJUDILV�
�6,*��PHUXSDNDQ�VDODK�VDWX�DOWHUQDWLI�\DQJ� WHSDW�XQWXN�
GLMDGLNDQ�VHEDJDL�SHQ\HGLD�LQIRUPDVL�WHQWDQJ�SHQ\HEDE�
WHUMDGLQ\D� EDKD\D� EDQMLU�PDXSXQ�PLWLJDVL� EDQMLU� GL� VXDWX�
GDHUDK��3HQHUDSDQ�6,*�GDODP�PHQJLGHQWLILNDVL�NDZDVDQ�
SRWHQVL� EDQMLU� GLODNXNDQ� GHQJDQ� LQWHJUDVL� DQWDUD� KDVLO�
DQDOLVD� KLGUROLND�� KLGURORJL� GHQJDQ� 6LVWHP� ,QIRUPDVL�
*HRJUDILV��+DVLO�DQDOLVD�KLGUROLND�DWDX�KLGURORJL�GDODP�
SHQHQWXDQ� EDQMLU� DGDODK� SUHGLNVL� EHVDUDQ� WLQJJL� PXND�
DLU� EDQMLU� EHUGDVDUNDQ� GDWD-GDWD� KLGUROLND� PDXSXQ�
KLGURORJL�� 7LQJJL� PXND� DLU� EDQMLU� GLNRPELQDVLNDQ�
GHQJDQ� SHUDQJNDW� OXQDN� 6,*� VHSHUWL� $UFJLV� DWDX�
$UFYLHZ� XQWXN�PHQJKDVLONDQ� SRWHQVL� GDHUDK� JHQDQJDQ�
EDQMLU��3URVHV�VHFDUD�VSDVLDO�GLODNXNDQ�DQWDUD�GDWD�SHWD�
'LJLWDO� (OHYDWLRQ� 0RGHO� �'(0�� \DQJ� GLEDQJNLWNDQ�
EHUGDVDUNDQ� GDWD� UDGDU� DWDX� IRWR� XGDUD� \DQJ� DNXUDW�
GHQJDQ� SHWD� DGPLQLVWUDWLI�� +DVLO� SURVHV� DQWDUD� NHGXD�
GDWD�DGDODK�GDWD�NRQWXU�HOHYDVL�DQWDUD�HOHYDVL�PXND�DLU�
EDQMLU� GHQJDQ� HOHYDVL� PXND� WDQDK� VHKLQJJD� SRWHQVL�
GDHUDK�JHQDQJDQ�EDQMLU�GDSDW�GLLGHQWLILNDVL�� 

���/RNDVL�3HQHOLWLDQ� 

/RNDVL�SHQHOLWLDQ�EHUDGD�GL�.DEXSDWHQ�$FHK�%DUDW�'D\D�
WHSDWQ\D� GL� ZLOD\DK� SHVLVLU� SDQWDL� .RWD� 0HXODERK�
3URYLQVL�1DQJJURH�$FHK�'DUXVVDODP�GLWDPSLONDQ�SDGD�
*DPEDU� ��� .DUDNWHULVWLN� ZLOD\DK� .RWD� 0HXODERK�

7DEHO����7LSH�SDVDQJ�VXUXW�EHUGDVDUNDQ�ELODQJDQ�)RUP]DKO 

1LODL 
)RUP]DKO 

7LSH�3DVDQJ�
6XUXW  .HWHUDQJDQ 

�����)£���� 

6HWHQJDK�
+DULDQ�
�6HPLGXUQDO�
*DQGD� 

Ö 
 

Ö 

'DODP� VHKDUL� WHUMDGL� GXD� NDOL�
SDVDQJ�GDQ�GXD�NDOL�VXUXW 
%HQWXN�*HORPEDQJ�VLPHWULV 

�����)£���� 

&DPSXUDQ�
GHQJDQ�WLSH�
JDQGD�OHELK�
PHQRQMRO�
�&RQGRQJ�
*DQGD� 

Ö 
 

Ö 

'DODP� VHKDUL� WHUMDGL� GXD� NDOL�
SDVDQJ�GDQ�GXD�NDOL�VXUXW 
%HQWXN� JHORPEDQJ� SDVDQJ�
SHUWDPD� WLGDN� VDPD� GHQJDQ�
JHORPEDQJ� SDVDQJ� NHGXD�
�DVLPHWULV�� GHQJDQ� EHQWXN�
FRQGRQJ�VHPL�GLXPDO 

�����)£���� 

&DPSXUDQ�
GHQJDQ�WLSH�
WXQJJDO�OHELK�
PHQRQMRO�
�&RQGRQJ�
7XQJJDO� 

Ö 
 

Ö 

'DODP� VHKDUL� WHUMDGL� GXD� NDOL�
SDVDQJ�GDQ�GXD�NDOL�VXUXW 
%HQWXN� JHORPEDQJ� SDVDQJ�
SHUWDPD� WLGDN� VDPD� GHQJDQ�
JHORPEDQJ� SDVDQJ� NHGXD�
�DVLPHWULV�� GHQJDQ� EHQWXN�
FRQGRQJ�VHPL�GLXPDO 

�����)£���� 
+DULDQ�
�7XQJJDO� 

Ö 'DODP� VHKDUL� WHUMDGL� VHNDOL�
SDVDQJ�GDQ�VHNDOL�VXUXW 
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WHUPDVXN� NH� GDODP� NDWHJRUL� GDWDUDQ� UHQGDK� GHQJDQ�
HOHYDVL� ���� P� GL� DWDV� SHUPXNDDQ� ODXW�� 3HODEXKDQ�
SHULQWLV� 0HXODERK� PHQMDGL� VDODK� VDWX� VDUDQD� DWDX�
IDVLOLWDV� PDV\DUDNDW� GDODP� PHODNVDQDNDQ� NHJLDWDQ�
XQWXN�PHQLQJNDWNDQ�SHQGDSDWDQ�HNRQRPL�� 

'DWD�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�EHUXSD�GDWD�
VHNXQGHU� VHSHUWL� 'LJLWDO� (OHYDWLRQ� 0RGHO� �'(0���
SDVDQJ� VXUXW�� GDQ� SHWD� DGPLQLVWUDWLI� .RWD� 0HXODERK��
'LJLWDO� (OHYDWLRQ� 0RGHO� �'(0�� PHUXSDNDQ� VXDWX�
VLVWHP��PRGHO��PHWRGH��GDQ�DODW�GDODP�PHQJXPSXONDQ��
SURVHV��GDQ�SHQ\DMLDQ�LQIRUPDVL�PHGDQ��6XVXQDQ�QLODL-
QLODL� GLJLWDO� \DQJ� PHZDNLOL� GLVWULEXVL� VSDVLDO� GDUL�
NDUDNWHULVWLN� PHGDQ�� GLVWULEXVL� VSDVLDO� GLZDNLOL� ROHK�
QLODL-QLODL�SDGD�VLVWHP�NRRUGLQDW�KRULVRQWDO��;��<��GDQ�
NDUDNWHULVWLN� ORNDVL� \DQJ� GLZDNLOL� ROHK� NHWLQJJLDQ�
PHGDQ�GDODP�VLVWHP�NRRUGLQDW� �=�� �)UHGHULF�-��'R\OH��
������� 0RGHO� (OHYDVL� 'LJLWDO� �'(0�� DGDODK� MHQLV�
UDVWHU�ODSLVDQ�6,*�GL�PDQD�VHWLDS�VHO�GDUL�ODSLVDQ�UDVWHU�
*,6�PHPLOLNL�QLODL�VHVXDL�GHQJDQ�HOHYDVL��]-QLODL�SDGD�
LQWHUYDO�MDUDN�WHUDWXU���)LOH�GDWD�'(0�EHULVL�NHWLQJJLDQ�
PHGDQ�GL�ZLOD\DK�WHUWHQWX��ELDVDQ\D�SDGD�LQWHUYDO�JULG�
\DQJ�WHWDS�VHODPD�³%DUH�(DUWK´��,QWHUYDO�DQWDUD�PDVLQJ
-PDVLQJ� WLWLN� JULG� DNDQ� VHODOX� GLUHIHUHQVLNDQ� NH�
EHEHUDSD�VLVWHP�NRRUGLQDW�JHRJUDILV��OLQWDQJ�GDQ�EXMXU�
DWDX� 870� �8QLYHUVDO� 7UDQVYHUVH� 0HUFDWRU�� VLVWHP�
NRRUGLQDW��(DVWLQJ�GDQ�1RUWKLQJ����� 

'DWD� SDVDQJ� VXUXW� GLSHUROHK� GDUL� LQVWDQVL� WHUNDLW� \DQJ�
EHUWXJDV� GDODQ� SHQFDWDWDQ� IOXNWXDWLI� PXND� DLU� ODXW�
GDODP� KDO� LQL� 37�� 3HOLQGR� ,� PHPLONL� GDWD� VHULHV�
SHUXEDKDQ� GDODP� SHULRGH� ZDNWX� MDP-MDPDQ� KLQJJD�
KDULDQ��GDQ�EXODQDQ�� 

3HWD� DGPLQLVWUDWLI� .RWD� 0HXODERK� GLJXQDNDQ� XQWXN�
PHQJLGHQWLILNDVL� ZLOD\DK� \DQJ� EHUSRWHQVL� WHUKDGDS�
EDQMLU� SDVDQJ� �URE�� SDQWDL� 0HXODERK�� ,QWHUIDFH� DWDX�
RYHUOD\� DQWDUD� HOHYDVL� PXND� DLU� EDQMLU� GHQJDQ� SHWD�
DGPLQLVWUDWLI� DNDQ� PHQJJDPEDUNDQ� SRWHQVL� GDHUDK�
JHQDQJDQ�EDQMLU�SDVDQJ��URE��� 

���0HWRGH�$QDOLVLV 

$QDOLVLV� GDWD� GLODNXNDQ� XQWXN� PHQGDSDWNDQ� QLODL�
VLPXODVL� \DQJ� PHQGHNDWL� GHQJDQ� QLODL� WHUXNXU� VHSHUWL�
DQDOLVLV� GDWD� SDVDQJ� VXUXW� GHQJDQ� PHWRGH� $GPLUDOW\�
XQWXN� PHQJHWDKXL� NRPSRQHQ-NRPSRQHQ� SHQJDUXK�

SDVDQJ� VXUXW� VHKLQJJD� PHQGDSDWNDQ� EHVDUQ\D� HOHYDVL�
PXND�DLU�SDVDQJ�VXUXW�GL�ORNDVL�SHQHOLWLDQ�� 

'DWD� SDVDQJ� VXUXW� GLSHUROHK� GDUL� 3HOLQGR� ,� PHODOXL�
3HODEXKDQ� 3HULQWLV� 0HXODERK� \DQJ� EHUWXJDV� VHEDJDL�
SHQJHOROD�SHODEXKDQ�GL�ZLOD\DK�SHVLVLU�.RWD�0HXODERK�
\DQJ� PHPLOLNL� GDWD� IOXNWXDVL� PXND� DLU� ODXW� XQWXN�
SHQJRSHUDVLDQ�NDSDO�GL�SHODEXKDQ�� 

3HWD� 'LJLWDO� (OHYDWLRQ� 0RGHO� �'(0�� GLJDPEDUNDQ�
GHQJDQ� SHUDQJNDW� OXQDN� �VRIWZDUH�� $UFJLV� XQWXN�
PHPSHUROHK� JDULV� NRQWXU� GDODP� PHQHQWXNDQ� HOHYDVL�
PXND� DLU� EDQMLU� GHQJDQ� HOHYDVL� SHUPXNDDQ� WDQDK�
VHKLQJJD� GLSHUROHK� SRWHQVL� OXDVDQ� GDHUDK� JHQDQJDQ�
EDQMLU�DNLEDW�SDVDQJ�VXUXW��6ROHNKDQ��������� 

3HPHWDDQ� GDHUDK� JHQDQJDQ� EDQMLU� SDVDQJ� �URE�� .RWD�
0HXODERK�GLODNXNDQ�GHQJDQ�PHODNXNDQ�RYHUOD\�DQWDUD�
HOHYDVL�PXND�DLU�EDQMLU�SDVDQJ�\DQJ�GLSHUROHK�GHQJDQ�
SURVHV� SHQJJDPEDUDQ� HOHYDVL� EHUGDVDUNDQ� 'LJLWDO�
(OHYDWLRQ� 0RGHO� �'(0�� GHQJDQ� SHWD� DGPLQLVWUDWLI�
PHODOXL�SHUDQJNDW�OXQDN�$UFJLV��0HWRGRORJL�DWDX�WDKDS�
SHQHOLWDQ�GLMHODVNDQ�VHEDJDL�EHULNXW� 

D� 3HQJXPSXODQ�GDWD�SULPHU�GDQ�VHNXQGHU� 

3HQJXPSXODQ� GDWD� SULPHU� \DLWX� SHQJDPELODQ� GDWD�
\DQJ� GLODNXNDQ� VHFDUD� ODQJVXQJ� GL� ODSDQJDQ� \DLWX�
GDWD� HOHYDVL� PXND� DLU� SDVDQJ� VXUXW� GL� SHUDLUDQ�
0HXODERK� WHSDWQ\D� GL� 3HODEXKDQ� 3HULQWLV�� 'DWD�
HOHYDVL� PXND� DLU� SDVDQJ� VXUXW� GLODNXNDQ� GHQJDQ�
PHPEDFD� IOXNWXDVL� SHUXEDKDQ�PXND� DLU� ODXW� GDODP�
NXUXQ� ZDNWX� ��� KDUL� GHQJDQ� VHODQJ� ZDNWX� �� MDP�
GDODP� VDWX� KDUL� SHPEDFDDQ�� 3HLOVFKDOO� DWDX� UDPEX�
XNXU�PHQMDGL�DODW�DWDX�PHGLD�GDODP�SHPEDFDDQ�DWDX�
SHQJXNXUDQ� HOHYDVL� PXND� DLU� ODXW�� 'DWD� VHNXQGHU�
\DLWX� GDWD� \DQJ� GLSHUROHK� GDUL� VWXGL� WHUGDKXOX� DWDX�
LQVWDQVL� WHUNDLW� VHSHUWL� GDWD� SHWD� DGPLQLVWUDWLI�.RWD�
0HXODERK�� 'LJLWDO� (OHYDWLRQ� 0RGHO� �'(0��� GDQ�
DGPLQLVWUDWLI�.RWD�0HXODERK� 

E� $QDOLVLV�SDVDQJ�VXUXW�� 

$QDOLVLV� SDVDQJ� VXUXW� GLODNXNDQ� GHQJDQ� 0HWRGH�
$GPLUDOW\� EHUGDVDUNDQ� GDWD� KDVLO� SHPEDFDDQ�
IONXWXDVL� PXND� DLU� ODXW� GL� 3HODEXKDQ� 3HULQWLV�
3HUDLUDQ� 0HXODERK�� 0HWRGH� $GPLUDOW\� GLDQDOLVLV�
GHQJDQ�PHQJJXQDNDQ�EDQWXDQ�SURJUDP�([FHO�\DQJ�
PHQVLPXODVLNDQ� VHOXUXK� GDWD� HOHYDVL� PXND� DLU�
SDVDQJ� VXUXW� GDQ� PHQJKDVLONDQ� NRPSRQHQ� HOHYDVL�
PXND� DLU� ODXW� \DLWX�+LJKHVW� :DWHU� 6SULQJ� �+:6��
DGDODK�PXND� DLU� SDVDQJ� WHUWLQJJL��0HDQ� 6HD� /HYHO�
�06/�� DGDODK� PXND� DLU� ODXW� UDWD-UDWD�� GDQ� /RZHVW�
:DWHU� 6SULQJ� �/:6�� DGDODK� PXND� DLU� SDVDQJ�
WHUHQGDK��.HWLJD� NRPSRQHQ� WHUVHEXW�PHQMDGL� GDVDU�
GDODP� SHQHQWXDQ� SRWHQVL� GDHUDK� JHQDQJDQ� EDQMLU�
SDVDQJ��URE��GL�3HUDLUDQ�.RWD�0HXODERK� 

F� 3HQJJDPEDUDQ�NRQWXU�GHQJDQ�'(0 

3HQJJDPEDUDQ� NRQWXU� GLODNXNDQ� EHUGDVDUNDQ� GDWD�
'LJLWDO�(OHYDWLRQ�0RGHO��'(0��GHQJDQ�PHQJJXQDNDQ�
SHUDQJNDW� OXQDN� DWDX� VRIWZDUH� $UFJLV� GDQ� *OREDO�
0DSSHU�� 6LPXODVL� SHQJJDPEDUDQ� NRQWXU� GLODNXNDQ�
GHQJDQ� PHQJJXQDNDQ� SHULQWDK�*HQHUDWH� &RXQWXUV�
\DQJ� EHUDGD� GL� VDODK� VDWX� 7RROV� GDODP� DSOLNDVL�
$UFJLV� GDQ� *OREDO� 0DSSHU�� 3HQJJDPEDUDQ� NRQWXU�

*DPEDU����3HWD�DGPLQLVWUDWLI�.RWD�0HXODERK 
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GDSDW� GLODNXNDQ� GHQJDQ� SHQHQWXDQ� VHODQJ� DQWDU� NRQWXU��
HOHYDVL� NRQWXU� WHUWLQJJL�� GDQ� HOHYDVL� NRQWXU� WHUHQGDK��
+DVLO� VLPXODVL� SHQJJDPEDUDQ� NRQWXU� EHUXSD� IRUPDW�
6KDSHILOH� �6KS�� GHQJDQ� WXMXDQ� XQWXN� PHPXGDKNDQ�
GDODP� SHQJJDPEDUDQ� GDHUDK� JHQDQJDQ� EDQMLU� SDVDQJ�
�URE��GL�ZLOD\DK�.RWD�0HXODERK���� 

G� ,QWHUIDFH� DWDX� RYHUOD\� SHWD� DGPLQLVWUDWLI� GHQJDQ�
 HOHYDVL�NRQWXU 

,QWHUIDFH� DWDX�RYHUOD\�DQWDUD�3HWD�$GPLQLVWUDWLI�GHQJDQ�
HOHYDVL� NRQWXU� \DQJ� WHODK� GLJDPEDUNDQ� GHQJDQ�'(0�
GLODNXNDQ�GHQJDQ�6RIWZDUH�$UFJLV��/D\HU�\DQJ�GLJXQDNDQ�
GDODP� LQWHUIDFH� \DLWX� OD\HU� SHWD� DGPLQLVWUDWLI� .RWD�
0HXODERK� GHQJDQ� SHWD� HOHYDVL� NRQWXU� SHUPXNDDQ�
WDQDK�GDQ�HOHYDVL�NRQWXU�PXND�DLU�EDQMLU�SDVDQJ�VXUXW��
.HWLJD�OD\HU�GLJDEXQJ�GDQ�GLODNXNDQ�SURVHV� LQWHUIDFH�
GL� $UFJLV� VHKLQJJD� PHQJKDVLONDQ� SRWHQVL� GDHUDK�
JHQDQJDQ� EDQMLU� SDVDQJ� �URE�� GL� 3HUDLUDQ� 3HVLVLU�
3DQWDL� .RWD� 0HXODERK�� 'LDJUDP� 0HWRGRORJL�
3HQHOLWLDQ�GLWDPSLONDQ�SDGD�*DPEDU��� 

���+DVLO 

$QDOLVLV�HOHYDVL�PXND�DLU�SDVDQJ�VXUXW�GLSHUROHK�GHQJDQ�
PHWRGH� $GPLUDOW\�� 'DWD� SDVDQJ� VXUXW� MDP-MDPDQ�
GLSHUROHK� GDUL� 3HODEXKDQ� 3HULQWLV� 0HXODERK� GDODP�
MDQJND� ZDNWX� ��� KDUL� SDGD� %XODQ� $JXVWXV� 7DKXQ� �����
\DQJ�GLWDPSLONDQ�SDGD�7DEHO���� 

$QDOLVLV� SHUKLWXQJDQ� GHQJDQ� PHWRGH� $GPLUDOW\�
GLJXQDNDQ� GHQJDQ� IRUPDW� H[FHO� \DQJ� WHODK� GLPRGLILNDVL�
XQWXN� PHQJKLWXQJ� QLODL-QLODL� NRPSRQHQ� SDVDQJ� VXUXW��
1LODL-QLODL� NRPSRQHQ� SDVDQJ� VXUXW� GLJXQDNDQ� VHEDJDL�
GDVDU�GDODP�PHQHQWXNDQ�HOHYDVL�PXND�DLU�SDVDQJ� VXUXW��
+DVLO� DQDOLVLV� DGPLUDOW\� GHQJDQ� QLODL� NRPSRQHQ� SDVDQJ�
VXUXW� GLWDPSLONDQ� SDGD� 7DEHO� ��� 1LODL� NRPSRQHQ� SDGD�
GLJXQDNDQ� XQWXN� PHQJKLWXQJ� HOHYDVL� PXND� DLU� SDVDQJ�
VXUXW�\DQJ�GLMHODVNDQ�VHEDJDL�EHULNXW� 

'DUL� QLODL� NRPSRQHQ� WHUVHEXW� GLSHUROHK� EHGD� WLQJJL�
HOHYDVL�PXND�DLU�WHUHQGDK�GHQJDQ�DLU�ODXW�PHQHQJDK��+��
\DQJ�GLKLWXQJ�VHEDJDL�EHULNXW� 

+   0����1����6���������.� 
����   ���������������������������������� 
����   ������FP 

1LODL� EHGD� WLQJJL� GDSDW� PHPSHUKLWXQJNDQ� EHVDUQ\D�
HOHYDVL�PXND�DLU�ODXW�\DQJ�GLMHODVNDQ�VHEDJDL�EHULNXW� 

��� (OHYDVL�0XND�$LU�/DXW�0HQHQJDK��06/�� 
 06/� �������FP�–�������FP� ������FP 

�� (OHYDVL�0XND�$LU�7HUHQGDK��/:/� 
 /:6� �������FP�–�������FP� �-������FP 

�� (OHYDVL�0XND�$LU�7HUWLQJJL��+:/� 
 +:6� ��������FP�–�������FP� ���������FP�� 

7DEHO����+DVLO�DQDOLVLV�DGPLUDOW\�GHQJDQ�NRPSRQHQ�SDVDQJ�VXUXW 

+DVLO�$QDOLVLV 
  6� 0� 6� 1� .� 2� 0� 06� .� 3� 

$��FP� ����� ����� ����� ���� ���� ���� ���� ���� ���� ���� 
J�   ������ ������ ����� ���� ������ ������ ����� ������ ���� 

*DPEDU����0HWRGRORJL�SHQHOLWLDQ 

7DEHO����'DWD�SDVDQJ�VXUXW�SHODEXKDQ�SHULQWLV�0HXODERK 

3HQJXPSXODQ�'DWD�\DLWX�3HWD�
$GPLQLVWUDWLYH�.RWD�0HXODERK��3DVDQJ�
6XUXW��GDQ�'LJLWDO�(OHYDWLRQ�0RGHO��'(0� 

$QDOLVD�3DVDQJ�6XUXW�GHQJDQ 
0HWRGH�$GPLUDOW\ 

+DVLO�$QDOLVD�(OHYDVL�0XND� 
$LU�3DVDQJ�6XUXW 

+LJKHVW�:DWHU�6SULQJ 
�+:6� 

0HDQ�6HD�/HYHO 
�06/� 

/RZHVW�:DWHU�6SULQJ 
�/:6� 

3HQJHPEDQJDQ�.RQWXU�GHQJDQ�'DWD�'(0 

(OHYDVL�0XND�$LU�3DVDQJ�6XUXW (OHYDVL�3HUPXNDDQ�7DQDK 

2YHUOD\�DWDX�,QWHUIDFH�3HWD�GHQJDQ�6,* 

3HWD�$GPLQLVWUDWLYH�.RWD�0HXODERK (OHYDVL�0XND�$LU�%DQMLU�3DVDQJ��52%� 

3RWHQVL�'DHUDK�*HQDQJDQ 
%DQMLU�3DVDQJ��52%� 
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'DUL� KDVLO� SHUKLWXQJDQ� HOHYDVL� PXND� DLU� SDVDQJ� VXUXW�
3HODEXKDQ�0HXODERK�GDSDW�GLJDPEDUNDQ�JUDILN�SDVDQJ�
VXUXW� EHUGDVDUNDQ� HOHYDVL� PXND� DLU� WHUHQGDK� �/:6���
PXND�DLU�ODXW�PHQHQJDK��06/��VDPSDL�GHQJDQ�HOHYDVL�
PXND� DLU� WHUWLQJJL� �+:/�� \DQJ� GLWDPSLONDQ� SDGD�
*DPEDU��� 

'DUL�*DPEDU���PHQXQMXNDQ� HOHYDVL�PXND�DLU�SDVDQJ�
VXUXW� GL� 3HUDLUDQ� 0HXODERK� GDSDW� PHQHQWXNDQ� MHQLV�
DWDX� NDWHJRUL� WLSH� SDVDQJ� VXUXW� GHQJDQ� PHQJJXQDNDQ�
UXPXV�)RUP]DKO��+DQGR\R��������VHEDJDL�EHULNXW� 

)�   �2����.�� 
  �0���6�� 

)   ����������� 
����  ������������� 

)   ����� 

+DVLO� WHUVHEXW� PHQMHODVNDQ� EDKZDVDQ\D� WLSH� SDVDQJ�
VXUXW� WHUPDVXN� NH� GDODP� WLSH� VHWHQJDK� KDULDQ� JDQGD�
�6HPLGLXUQDO� *DQGD��� 7LSH� LQL� PHQMHODVNDQ�
EDKZDVDQ\D�SDVDQJ�VXUXW�WHUMDGL�GXD�NDOL�GDODP�VHKDUL�
GHQJDQ�NHWLQJJLDQ�\DQJ�VDPD�GDQ�EHUEHQWXN�VLPHWULV�� 

3HPEXDWDQ� HOHYDVL� NRQWXU� WDQDK� SHUPXNDDQ� .RWD�
0HXODERK�GLODNXNDQ�DQWDUD� VHODQJ�HOHYDVL� NRQWXU���P�
GHQJDQ� WXMXDQ� XQWXN�PHQJHWDKXL� HOHYDVL� WHUWLQJJL� GDQ�
WHUHQGDK� GL� GDWDUDQ� .RWD� 0HXODERK�� 3HQHQWXDQ� WLWLN�
DFXDQ� GDUL� HOHYDVL� NRQWXU� SHUPXNDDQ� WDQDK� GLODNXNDQ�
EHUGDVDUNDQ� HOHYDVL� 0XND� $LU� /DXW� UDWD-� UDWD� �06/��
VHKLQJJD�GDVDU�GDUL�DQDOLVLV�NHWLQJJLDQ�PXND�DLU�EDQMLU�
SDVDQJ� �URE�� GHQJDQ� GDHUDK� JHQDQJDQ� EDQMLU� GDSDW�
GLODNXNDQ�GDQ�GLWDPSLONDQ�GDODP�EHQWXN�SHWD�� 

+DVLO� SHQJJDPEDUDQ� HOHYDVL� NRQWXU� SHUPXNDDQ� WDQDK�
GL�:LOD\DK�.RWD�0HXODERK� GLJDPEDUNDQ� EHUGDVDUNDQ�
GDWD� 'LJLWDO� (OHYDWLRQ� 0RGHO� �'(0�� PHODOXL�
SHUDQJNDW� OXQDN� DWDX� VRIWZDUH� $UFJLV� GDQ� *OREDO�
0DSSHU�GLWDPSLONDQ�SDGD�*DPEDU���� 

+DVLO� GDUL� SHPEXDWDQ� NRQWXU� PHQXQMXNDQ� NRQGLVL�
SHUPXNDDQ� WDQDK�GL� VHEDJLDQ�ZLOD\DK�.RWD�0HXODERK�
WHUPDVXN� NH� GDODP� GDWDUDQ� UHQGDK� GHQJDQ� HOHYDVL�
KDPSLU� VDPD� GHQJDQ� HOHYDVL� PXND� DLU� ODXW� UDWD-UDWD�

SHUDLUDQ� 0HXODERK� �06/��� (OHYDVL� SHUPXNDDQ�
WHUHQGDK�GDWDUDQ�SHPXNLPDQ�EHUDGD�GL� NHWLQJJLDQ�����
P�GHQJDQ�VHOLVLK�VHNLWDU������P�GDUL�PXND�DLU�ODXW�UDWD-
UDWD� �06/�� VHKLQJJD� SRWHQVL� GDHUDK� JHQDQJDQ� EDQMLU�
DNLEDW� HOHYDVL� PXND� DLU� SDVDQJ� VXUXW� WHUWLQJJL� GDSDW�
WHUMDGL� KDPSLU� GL� VHOXUXK� EDJLDQ� ZLOD\DK� .RWD�
0HXODERK�NKXVXVQ\D�GL�GDHUDK�SHVLVLU�SDQWDL��.RQGLVL�
GDHUDK� JHQDQJDQ� EDQMLU� SDVDQJ� �URE�� GDSDW� GLDQDOLVLV�
GHQJDQ� PHODNXNDQ� LQWHUIDFH� DQWDUD� HOHYDVL� NRQWXU�
EDQMLU� SDVDQJ� �URE�� GHQJDQ� HOHYDVL� NRQWXU� SHUPXNDDQ�
WDQDK��+DVLO� SHPHWDDQ� HOHYDVL�PXND� DLU� EDQMLU� SDVDQJ�
�URE�� GLDQDOLVD� EHUGDVDUNDQ� GDWD� 'LJLWDO� (OHYDWLRQ�
0RGHO� �'(0�� GHQJDQ� VRIWZDUH� $UFJLV�� (OHYDVL�PXND�
DLU� EDQMLU� SDVDQJ� �URE�� WHUWLQJJL� EHUGDVDUNDQ� DQDOLVD�
$GPLUDOW\�GLSHUROHK��������P�GHQJDQ�HOHYDVL�WHUHQGDK�
DWDX�QRO�EHUGDVDUNDQ�PXND�DLU�ODXW�UDWD-UDWD��06/�� 

3HWD�HOHYDVL�PXND�DLU�EDQMLU�SDVDQJ��URE��PHQXQMXNDQ�
NHWLQJJLDQ� EDQMLU� \DQJ� WHUMDGL� DNLEDW� SDVDQJ� WHUWLQJJL�
EHUYDULDVL� PHQXUXW� HOHYDVL� SHUPXNDDQ� WDQDK� GL� WLDS�
GHVD� DWDX� NHOXUDKDQ� GL� ZLOD\DK� .RWD� 0HXODERK��
.ODVLILNDVL� HOHYDVL� NRQWXU� PHQXQMXNDQ� EDKZDVDQ\D�
SRWHQVL�GDHUDK�JHQDQJDQ�EDQMLU�\DQJ�SDOLQJ�OXDV�EHUDGD�
GL� EDJLDQ� SHVLVLU� SDQWDL� GHQJDQ� NHWLQJJLDQ� PHQFDSDL�
����� P� V�G� ����� P�� (OHYDVL� PXND� DLU� EDQMLU� SDVDQJ�
�URE��GLNODVLILNDVLNDQ�PHQMDGL�GXD�\DLWX�HOHYDVL�����P�
V�G������P�GDQ������P�V�G������P�� 

*DPEDU����*UDILN�SDVDQJ�VXUXW�SHODEXKDQ�0HXODERK 

*DPEDU����3HWD�HOHYDVL�NRQWXU�SHUPXNDDQ�WDQDK�NRWD�
0HXODERK 
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.ODVLILNDVL� NHGXD� HOHYDVL� WHUVHEXW� XQWXN� GDSDW�
PHQMHODVNDQ� EDKZDVDQ\D� SRWHQVL� NHWLQJJLDQ� EDQMLU�
SDVDQJ� �URE�� GLEDJL� PHQMDGL� GXD� \DLWX� EDQMLU� GHQJDQ�
NHGDODPDQ� \DQJ� WLQJJL� GDQ� UHQGDK�� +DVLO� SHPHWDDQ�
HOHYDVL� PXND� DLU� EDQMLU� SDVDQJ� �URE�� .RWD� 0HXODERK�
GLWDPSLONDQ�SDGD�*DPEDU����'DPSDN�GDUL�HOHYDVL�EDQMLU�
SDVDQJ��URE��PHQJDNLEDWNDQ�OXDV�GDHUDK�JHQDQJDQ�EDQMLU�

*DPEDU����3HWD�HOHYDVL�PXND�DLU�EDQMLU�SDVDQJ��URE� 
.RWD�0HXODERK 

*DPEDU����3HWD�SRWHQVL�GDHUDK�JHQDQJDQ�EDQMLU�SDVDQJ��URE��
NRWD�0HXODERK 

*DPEDU����3HWD�ZLOD\DK�GHVD�WHUNHQD�EDQMLU�SDVDQJ��URE��
NHGDODPDQ�WLQJJL�NRWD�0HXODERK 

7DEHO��� 1DPD�ZLOD\DK�GHVD�WHUNHQD�GDPSDN�EDQMLU�SDVDQJ�
 �URE��NHGDODPDQ�WLQJJL�GL�NRWD�0HXODERK 

1R 1DPD�'HVD /XDV�$UHD��NP�� 

� .DPSXQJ�3DVLU ���� 

� .XWD�3DGDQJ ���� 

� 6XDN�1LH ���� 

� 6XHN�5LEHH ���� 

� 6XDN�,QGUDSXUL ���� 

� 8MXQJ�.DODN ���� 

� 3DVL�3LQDQJ ����� 

� 6XDN�5D\D ���� 

7RWDO ����� 

7DEHO��� /XDV�SRWHQVLDO�GDHUDK�JHQDQJDQ�EDQMLU�SDVDQJ�
 �URE��NHGDODPDQ�W7LQJJL�GL�NRWD�0HXODERK 

1R� 1DPD�'HVD 
/XDV�$UHD /XDV�*HQDQJDQ 

NP� NP� 

� .DPSXQJ�3DVLU ���� ���� 
� .XWD�3DGDQJ ���� ���� 
� 6XDN�1LH ���� ���� 
� 6XHN�5LEHH ���� ���� 
� 6XDN�,QGUDSXUL ���� ���� 
� 8MXQJ�.DODN ���� ���� 
� 3DVL�3LQDQJ ����� ���� 
� 6XDN�5D\D ���� ���� 

7RWDO ����� ����� 

\DQJ� EHUEHGD� GL� WLDS� GHVD� DWDX� NHOXUDKDQ� VHKLQJJD�
OXDVDQ�SRWHQVLDO�GDHUDK�JHQDQJDQ�EDQMLU�GDSDW�GLDQDOLVLV�
GHQJDQ� PHODNXNDQ� LQWHUIDFH� DQWDUD� HOHYDVL� PXND� DLU�
EDQMLU�SDVDQJ� �URE��GHQJDQ� OXDVDQ�GHVD�DWDX�NHOXUDKDQ�
�1XU�� GNN� ������� +DVLO� OXDVDQ� SRWHQVLDO� GDHUDK�
JHQDQJDQ� EDQMLU� SDVDQJ� �URE�� GLWDPSLONDQ� SDGD�
*DPEDU� ��� 3UHGLNVL� SRWHQVL� GDHUDK� JHQDQJDQ� EDQMLU�
SDVDQJ� �URE�� SHUDLUDQ� .RWD� 0HXODERK� PHPEHULNDQ�
LQIRUPDVL�WHUNDLW�GHQJDQ�GDHUDK�DWDX�GHVD�\DQJ�WHUNHQD�
GDPSDN� EDQMLU� GHQJDQ� EHVDUQ\D� OXDV� GDHUDK� JHQDQJDQ�
EDQMLU�� 3HPHWDDQ� SRWHQVL� GDHUDK� JHQDQJDQ� EDQMLU�
GLNODVLILNDVL� PHQMDGL� GXD� ZLOD\DK� \DLWX� GDHUDK�
JHQDQJDQ� EDQMLU� GHQJDQ� NHGDODPDQ� UHQGDK� PHQFDSDL�
����P�V�G������P�GDQ�NHGDODPDQ�WLQJJL������P�V�G������
P��,QIRUPDVL�ZLOD\DK�DWDX�GDHUDK�\DQJ�WHUNHQD�GDPSDN�
EDQMLU� GHQJDQ� NDWHJRUL� NHGDODPDQ� WLQJJL� GLWDPSLONDQ�
GDODP�EHQWXN�SHWD�SDGD�*DPEDU��� 

'DPSDN� DNLEDW� EDQMLU� SDVDQJ� �URE�� SDVDQJ� WHUWLQJJL�
PHQJDNLEDWNDQ� �� GHVD� GL� .RWD� 0HXODERK� WHUNHQD�
GDPSDN�EDQMLU�GDQ�EHUSRWHQVL�PHQMDGL�GDHUDK�JHQDQJDQ�
EDQMLU�\DQJ�GLMHODVNDQ�SDGD�7DEHO���� 

-XPODK� SRWHQVL� ZLOD\DK� \DQJ� WHUNHQD� GDPSDN� EDQMLU�
SDVDQJ� �URE�� GL� VHNLWDU� ZLOD\DK� .RWD� 0HXODERK�
PHQFDSDL� �� ZLOD\DK� GHQJDQ� OXDV� JHQDQJDQ� \DQJ�
EHUYDULDVL� DNLEDW� DGDQ\D�SHQJDUXK� HOHYDVL� NRQWXU� \DQJ�
EHUEHGD� GL� PDVLQJ-PDVLQJ� ZLOD\DK�� +DVLO� OXDV�
JHQDQJDQ�EDQMLU� \DQJ� WHUMDGL� GL�.RWD�0HXODERK� DNLEDW�
NHGDODPDQ�WLQJJL�GLWDPSLONDQ�SDGD�7DEHO���� 

%HUGDVDUNDQ� KDVLO� VLPXODVL� LQWHUIDFH� DQWDUD� GDHUDK�
JHQDQJDQ� EDQMLU� NULWHULD� NHGDODPDQ� WLQJJL� GHQJDQ�
ZLOD\DK� DGPLQLVWUDWLI� PHQJKDVLONDQ� OXDV� SRWHQVLDO�
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ZLOD\DK�GHVD�\DQJ�WHUNHQD�GDPSDN�EDQMLU�SDVDQJ��URE��
GL�.RWD�0HXODERK�PHQFDSDL�������.P���7RWDO�ZLOD\DK�
\DQJ� WHUNHQD� GDPSDN� EDQMLU� EHUMXPODK� �� DUHD� GHQJDQ�
OXDV� JHQDQJDQ� \DQJ� KDPSLU� PHQJJHQDQJL� VHOXUXK�
ZLOD\DK�SHVLVLU�SDQWDL�\DLWX�'HVD�.DPSXQJ�3DVLU��6XDN�
,QGUDSXUL�� 6XDN� 5D\D�� GDQ� 6XDN� 1LH�� +DVLO� GDHUDK�
JHQDQJDQ� EDQMLU� SDVDQJ� �URE�� GHQJDQ� NHGDODPDQ�
UHQGDK� MXJD� PHQJDNLEDWNDQ� EHEHUDSD� OXDV� ZLOD\DK�
DGPLQLVWUDWLI�WHUNHQD�GDPSDN�NKXVXVQ\D�ZLOD\DK�\DQJ�
EHUDGD� GL� EDJLDQ� WLPXU� \DQJ� EHUEDWDVDQ� ODQJVXQJ�
GHQJDQ� .HFDPDWDQ� .DZD\� GDQ� GL� EDJLDQ� EDUDW� ODXW�
\DQJ� EHUEDWDVDQ� ODQJVXQJ� GHQJDQ� .HFDPDWDQ� 6DPD�
7LJD�GLWDPSLONDQ�SDGD�*DPEDU���� 

'DPSDN� GDUL� EDQMLU� SDVDQJ� �URE�� GHQJDQ� NHGDODPDQ�
UHQGDK�PHQJDNLEDWNDQ���ZLOD\DK� WHUNHQD�GDPSDN�EDQMLU�
GHQJDQ�OXDV�SRWHQVLDO�JHQDQJDQ�EDQMLU�\DQJ�EHUYDULDVL�
PHQXUXW�HOHYDVL�SHUPXNDDQ� WDQDK��:LOD\DK�GDHUDK�\DQJ�
WHUNHQD�GDPSDN�EDQMLU�GLWDPSLONDQ�SDGD�7DEHO���� 

%HUGDVDUNDQ�KDVLO�GDHUDK�JHQDQJDQ�EDQMLU�WHUGDSDW�WLJD�
GDHUDK� \DQJ� WHUNHQD� GDPSDN� EDQMLU� SDVDQJ� �URE��
GHQJDQ� NHGDODPDQ� UHQGDK�� :LOD\DK� \DQJ� WHUNHQD�
GDPSDN� EDQMLU� EHUDGD� GL� 'HVD� .DPSXQJ� %HODNDQJ��
/DSDQJ�� GDQ� 3DVL� 0HVMLG�� +DVLO� VLPXODVL� LQWHUIDFH�
PHQJKDVLONDQ� OXDVDQ� JHQDQJDQ� EDQMLU� SDVDQJ� �URE��
DNLEDW�NHGDODPDQ�UHQGDK�GLWDPSLONDQ�SDGD�7DEHO��� 

*DPEDU����3HWD�ZLOD\DK�GHVD�WHUNHQD�EDQMLU�SDVDQJ��URE��
GHQJDQ�NHGDODPDQ�UHQGDK�NRWD�0HXODERK 

7DEHO����1DPD�ZLOD\DK�GHVD�WHUNHQD�GDPSDN�EDQMLU�SDVDQJ�
 �URE��NHGDODPDQ�UHQGDK�.RWD�0HXODERK 

1R 1DPD�'HVD /XDV�$UHD��NP��� 

� .DPSXQJ�%HODNDQJ ���� 
� /DSDQJ ����� 
� 3DVL�0HVMLG ���� 

7RWDO ����� 

7DEHO� ���/XDV� SRWHQVLDO� GDHUDK� JHQDQJDQ� EDQMLU� SDVDQJ�
 �URE��NHGDODPDQ�UHQGDK�.RWD�0HXODERK� 

1R 1DPD�'HVD 
/XDV�$UHD /XDV�*HQDQJDQ 

NP� NP� 
� .DPSXQJ�%HODNDQJ ���� ���� 
� /DSDQJ ����� ���� 
� 3DVL�0HVMLG ���� ���� 

7RWDO ����� ���� 

/XDV�SRWHQVLDO�ZLOD\DK�GHVD�\DQJ�WHUNHQD�GDPSDN�EDQMLU�
SDVDQJ��URE��GL�.RWD�0HXODERK�GHQJDQ�NHGDODPDQ�UHQGDK�
PHQFDSDL� ����� .P��� 3HUEDQGLQJDQ� OXDV� SRWHQVLDO�
JHQDQJDQ� EDQMLU� SDVDQJ� �URE�� GHQJDQ� OXDV� ZLOD\DK�
PHQXQMXNDQ�KDQ\D�VHNLWDU�����GDUL�WRWDO�OXDV�ZLOD\DK�
\DQJ� WHUNHQD� GDPSDN� DNLEDW� EDQMLU� SDVDQJ� �URE��
GHQJDQ� NHGDODPDQ� UHQGDK�� 'DPSDN� NHUXJLDQ� DNLEDW�
EDQMLU� SDVDQJ� NHGDODPDQ� UHQGDK� WLGDN� PHPEHULNDQ�
GDPSDN� \DQJ� VDQJDW� PHUXJLNDQ� MLND� GLEDQGLQJNDQ�
GHQJDQ�EDQMLU�SDVDQJ�NHGDODPDQ�WLQJJL�\DQJ�PHQFDSDL�
����OXDVDQ�ZLOD\DK�WHUNHQD�EDQMLU�SDVDQJ��URE����7RWDO�
ZLOD\DK� \DQJ� WHUNHQD� GDPSDN� EDQMLU� SDVDQJ� �URE��
GHQJDQ� NHGDODPDQ� DLU� \DQJ� EHUYDULDVL�PHQFDSDL� ����
GDUL� MXPODK� ZLOD\DK� \DQJ� WHUGDPSDN� EDQMLU� SDVDQJ�
�URE��GL�:LOD\DK�.RWD�0HXODERK�� 

���.HVLPSXODQ� 

�� (OHYDVL� PXND� DLU� SDVDQJ� WHUWLQJJL� �+LJKHVW� :DWHU�
6SULQJ��3HUDLUDQ�0HXODERK�EHUDGD�GL�NHWLQJJLDQ������
P�GDUL�HOHYDVL�PXND�DLU�QRUPDO��0HDQ�6HD�/HYHO�� 

�� (OHYDVL�SHUPXNDDQ�WDQDK�GL�.RWD�0HXODERK�EHUDGD�GL�
NHWLQJJLDQ�����P�V�G�����P�NKXVXVQ\D�GL�EDJLDQ�SHVLVLU�
SDQWDL�EHUDGD�GL�NHWLQJJLDQ������P�V�G������P�GL�DWDV�
SHUPXNDDQ�PXND�DLU�ODXW�UDWD�UDWD��0HDQ�6HD�/HYHO�� 

�� 3RWHQVL� PXND� DLU� EDQMLU� SDVDQJ� WHUWLQJJL�
PHQJDNLEDWNDQ����ZLOD\DK�'HVD�GL�.RWD�0HXODERK�
EHUSRWHQVL�PHQMDGL�GDHUDK�JHQDQJDQ�EDQMLU� 

�� /XDV�SRWHQVLDO�GDHUDK�JHQDQJDQ�EDQMLU�SDVDQJ��URE��
:LOD\DK�.RWD�0HXODERK�PHQFDSDL�������.P��\DQJ�
PHQFDNXS� KDPSLU� ���� GDUL� WRWDO� ZLOD\DK� .RWD�
0HXODERK�\DQJ�WHUNHQD�GDPSDN�EDQMLU�SDVDQJ��URE�� 

�� %HEHUDSD�ZLOD\DK�GHVD�\DQJ�WHUNHQD�GDPSDN�SRWHQVL�
EDQMLU�SDVDQJ��URE��FXNXS�SDUDK�\DLWX�'HVD�.DPSXQJ�
3DVLU��6XDN�,QGUDSXUL��6XDN�5D\D��GDQ�6XDN�1LH� 

'DIWDU�3XVWDND 

%3%'�.DEXSDWHQ�$FHK�%DUDW��������/DSRUDQ�'DPSDN�
.HUXJLDQ� %DQMLU� .RWD� 0HXODERK�� %3%'�
.DEXSDWHQ�$FHK�%DUDW� 

%0.*� 3URYLQVL� $FHK�� ������ /DSRUDQ� 3DVDQJ� 6XUXW�
3HUDLUDQ�0HXODERK��%0.*�3URYLQVL�$FHK�� 

)UHGHULF� -�� 'R\OH�� ������ 'LJLWDO� 7HUUDLQ� 0RGHO�� $Q�
2YHUYLHZ�� 3KRWRJUDPPHWULF� (QJLQHHULQJ� DQG�
5HPRWH�6HQVLQJ��9RO������1R�����'HF�� ������ S�
����-����� 

*DODWL�� 6�� 5�� ������ *HRJUDSKLF� ,QIRUPDWLRQ� 6\VWHPV�
'HP\VWLILHG��$UWHFK�+RXVH��/RQGRQ� 

+DQGR\R�� *�� 'NN�� ������ *HQDQJDQ� %DQMLU� 5RE� 'L�
.HFDPDWDQ� 6HPDUDQJ� 8WDUD�� -XUQDO� .HODXWDQ�
7URSLV� 9RO� ���� 1R�� ��� ,661�� ����-������
'HSDUWHPHQ�,OPX�.HODXWDQ��81',3��6HPDUDQJ��� 

/LOOHVDQG��7�0���GDQ�5�:��.LHIHU��������3HQJLQGHUDDQ�
-DXK� GDQ� ,QWHUSUHWDVL� &LWUD�� $OLK� %DKDVD��
'XOEDKUL��<RJ\DNDUWD��*DMDK�0DGD�8QLYHUVLW\�3UHVV� 
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1XU�� %�7�� ������ 3HQJHPEDQJDQ� 6LVWHP� ,QIRUPDVL�
*HRJUDILV� %HUEDVLV� :HEVLWH� �:(%*,6�� 8QWXN�
6LPXODVL�3HPHWDDQ�'DHUDK�*HQDQJDQ�%DQMLU�5RE�
0HQJJXQDNDQ� 0HWRGH� 1HLJKERXUKRRG� $QDO\VLV�
�6WXGL� .DVXV�� 3DQWDL� 8WDUD� .RWD� 6XUDED\D���
-XUQDO� 3HQJHPEDQJDQ� 7HNQRORJL� ,QIRUPDVL� GDQ�
,OPX�.RPSXWHU�9RO� ���1R�� ���� -XUQDO� 7HNQRORJL�
GDQ�,QIRUPDVL�8QLYHUVLWDV�%UDZLMD\D��0DODQJ� 

6ROHNKDQ�� ������ 3HPEXDWDQ� *DULV� .RQWXU� 'LMLWDO���
0HQJJXQDNDQ� 3HUDQJNDW� /XQDN� $UFJLV� ������
3UR\HN�$NKLU��81<��<RJ\DNDUWD� 

6XU\DQWL�� '�� (�� ������ $GDSWDVL� 0DV\DUDNDW� .DZDVDQ�
3HVLVLU� 6HPDUDQJ� 7HUKDGDS� %DKD\D� %DQMLU�
3DVDQJ�/DXW��URE���-XUQDO�.HEHQFDQDDQ�1DVLRQDO�
9RO�� ��� 1R�� ���� ,661�� ����-������ )DNXOWDV�
*HRJUDIL��8*0��<RJ\DNDUWD��� 

7ULDWPRGMR�� %�� ������ 7HNQLN� 3DQWDL�� %HWD� 2IIVHW��
<RJ\DNDUWD�� 

=HYUL�� $�� ������ 6WXGL� 3HPHWDDQ� 'DHUDK� *HQDQJDQ�
%DQMLU� 'DV� 6HL� 6LNDPELQJ� 'HQJDQ� 6LVWHP�
,QIRUPDVL� *HRJUDILV�� 7HUDV� -XUQDO� 9RO� ��� 1R�� ��
81,0$/��/KRNVHXPDZH� 
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